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Introduction



Introduction

SUSY (or something like it) is a compelling candidate theory of EWSB...

Addresses the hierarchy problem
Has a dark matter candidate
Possible unification of gauge couplings

... with some significant drawbacks (for an experimentalist, at least)

huge parameter space

– use simplified models!

no direct evidence for BSM SUSY at 8 TeV

– go higher in energy!

This talk: what can SUSY simplified models tell us about colored new
physics at

√
s = 100 TeV?

Focus on high-mass states not accessible at the LHC
Use simple analysis strategies, avoid assumptions on detector design,
pileup sensitivity, etc
Try to extract:

Mass reach for different scenarios/spectra
Implications for accelerator and detector design
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Outline

1 Introduction
2 The tools
3 Simplified models with jets+Emiss

T
Gluino/neutralino
Squark/neutrino
Gluino/squark

4 Simplified models with heavy flavor
Gluino/neutralino with decays to top quarks
Stop/neutralino

5 Summary

Based on....
SUSY Simplified Models at 14, 33, and 100 TeV Proton Colliders
Cohen, Golling, Hance, Henrichs, Howe, Loyal, Padhi, Wacker (2013)
Boosting Stop Searches with a 100 TeV Proton Collider
Cohen, D’Agnolo, Hance, HK Lou, Wacker (2014)
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The Tools



Samples
MC samples from Snowmass 2013 production

Madgraph5+Pythia6
HT binned to give reach out to very high energy/luminosity
Normalized to NLO predictions from MCFM

DELPHES3 simulation using a hybrid ATLAS+CMS detector
Several pileup conditions considered

0, 50, 140 extra interactions/crossing
Most studies performed with no pileup

Assume systematic uncertainties of 20% for background estimates
Validation of framework against ATLAS European Strategy projections
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Simplified Models with Jets+Emiss
T



Gluino/Neutralino Simplified Model
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Search Strategy: Jets+Emiss
T

Zero leptons (pT > 10 GeV, |η| < 2.6)
Emiss

T > 100 GeV, >4 jets (pT > 30 GeV, |η| < 3.5)

Emiss
T /

√
Hjets

T > 15 GeV1/2 to reduce QCD multijets (not simulated)

plead jet
T /Hjets

T < 0.4 reduces V+jets

Optimize simultaneous cuts on Emiss
T and Hjets

T
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pp→ g̃g̃→ qq̄χ̃0
1qq̄χ̃0
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Primary backgrounds
14 TeV: 65% W/Z+jets, 35% tt

100 TeV: 40% W/Z+jets, 60% tt

Keep same search strategy for 14 TeV and 100 TeV
Allows for direct comparison
Sensitivity mostly comes from Emiss

T and Hjets
T cuts
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pp→ g̃g̃→ qq̄χ̃0
1qq̄χ̃0
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pp→ g̃g̃→ qq̄χ̃0
1qq̄χ̃0

1
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Discover gluinos with masses up to 11 TeV!

13.5 TeV exclusion at ∼100 events, improvements still possible
Worse sensitivity for massive neutralinos
Assumes 20% systematic uncertainty on backgrounds

5% unc: reach ∼12 TeV for m(LSP)=0, also improves m(LSP)>0

Assumes no pileup, checks at
√

s = 14 TeV show this is safe
Optimal Hjets

T ∼ mg̃, not sensitive to pileup
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Compressed pp→ g̃g̃→ qq̄χ̃0
1qq̄χ̃0

1

Two strategies to target the compressed region (mg̃ ∼ mχ̃0
1
)

Mono-jet: optimize plead jet
T , Emiss

T in events with ≤ 2 jets
Best for light gluinos and small ∆m = (mg̃ − mχ̃0

1
)

High-Emiss
T : optimize Emiss

T cut
Best for heavy gluinos and/or large ∆m
Always beats mono-jet at 100 TeV (no ≤ 2 jets requirement)
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pp→ q̃q̃∗ → qχ̃0
1q̄χ̃0
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Same jets+Emiss
T strategy

Jets+Emiss
T optimized for >2

jets in cascade
Significant gain near diagonal
with dedicated search

Discover to 2.5 TeV

Still room for improvement!
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pp→ g̃g̃, g̃q̃, q̃q̃
Assume massless LSP, vary mg̃ and mq̃:
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Multijets+Emiss
T gives good sensitivity, but richer topologies are also likely:

Naturalness suggests m̃t < mq̃, so decays via off-shell t̃ are more likely
than light-flavor squarks

So... what if g̃→ ttχ̃0
1 ?
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Simplified Models with Heavy Flavor



pp→ g̃g̃→ t̄tχ̃0
1t̄tχ̃0
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Search Strategy: same-sign dileptons

Preselection: Z-veto, ≥ 2 b-tags, Hjets
T > 80 GeV, Emiss

T > 50 GeV
8 signal regions

Variables: symmetric MT2, plead lepton
T , Emiss

T , Njets, Nb−jets, meff, Hjets
T

Tight cuts on several variables for light g̃ and χ̃0
1

Targeted SRs for heavy g̃ and compressed spectra

Dominant backgrounds from tt, diboson, tW
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pp→ g̃g̃→ t̄tχ̃0
1t̄tχ̃0

1 Results
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Multi-SR approach: good reach for high masses and compressed
spectra
Room for future work:

All-hadronic channels
Lepton isolation tuning
Substructure, top-tagging, etc
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Direct Stop Search

 [GeV]
1t

~m

200 300 400 500 600 700

 [G
eV

]
10 χ∼

m

0

50

100

150

200

250

300

350

400

450

500

1

0χ∼ t →1t
~

1

0χ∼ t →1t
~

1

0χ∼ t →1t
~

1

0χ∼ W b →1t
~

1

0χ∼ c →1t
~

1

0χ∼b f f’ 

1

0
χ∼

+mt
 <

 m
1t~

m

1

0
χ∼

 +
 m

W

 +
 m

b

 <
 m

1t~
m

1
0

χ∼

 +
 m

c

/m
b

 <
 m

1t~
m

1

0χ∼ t →1t
~

 / 
1

0χ∼ W b →1t
~

 / 
1

0χ∼ c →1t
~

 / 
1

0χ∼ b f f’ →1t
~

 production, 1t
~
1t

~ Status: ICHEP 2014

ATLAS Preliminary

-1 = 4.7 fbintL -1 = 20 fbintL
1

0χ∼W b 
-1 = 20.3 fbintL

1

0χ∼c 

1

0χ∼b f f’ 

-1 = 20.3 fbintL

Observed limits Expected limits
All limits at 95% CL

=8 TeVs -1 = 20 fbintL =7 TeVs -1 = 4.7 fbintL

0L [1406.1122]

1L [1407.0583]

2L [1403.4853]

1L [1407.0583], 2L [1403.4853]

0L [1407.0608]

0L [1407.0608], 1L [1407.0583]

0L [1208.1447]

1L [1208.2590]

2L [1209.4186]

-

-

-

 [TeV]
t
~m

0 2 4 6 8 10

 [f
b]

σ

-310

-210

-110

1

10

210

310

410

510

610

710

810

=100 TeVs
=14 TeVs

-140 events in 3 ab

t
~
t
~→pp

NLO+NLL (Borschensky et al., arXiv:1407.5066)

t̃

t̃
p

p

χ̃0
1

t

χ̃0
1

t

“Natural” SUSY needs a light t̃ to regulate the Higgs
Rich phenomenology

Multiple analysis strategies

Major focus for LHC

Obvious gain at high-mass for
√

s =100 TeV – can we exploit it?
Mike Hance (LBNL) 18 / 24 Colored SUSY- August 27, 2014



Direct Stop Search – Top Tagging?

Top-tagging at 100 TeV?

Tops are very boosted
Efficiency depends on detector granularity
Requires lots of assumptions about
calorimeters, trackers, etc
What’s possible with a simpler approach?
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pp→ t̃t̃∗ → tχ̃0
1̄tχ̃0

1

Search Strategy

Two anti-kt jets (R = 0.5), pT > 1 TeV (500 GeV for compressed)
Veto events with isolated leptons with pT > 35 GeV

Require ≥ 2 leptons for compressed

min∆φ(Emiss
T , J/`) > 1.0

Three SRs: Emiss
T > 3.0, 3.5, 4.0 TeV (2 TeV for compressed)

Additional requirement: muon-in-jet
≥ 1 muon with pT > 200 GeV
Must be in ∆R < 0.5 of leading jets
Similar to early b-tagging algorithms
at the Tevatron
Generated QCD sample to check
muons from b-decays

Negligible after other requirements
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arXiv:1406.4512
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pp→ t̃t̃∗ → tχ̃0
1̄tχ̃0

1 Results
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Discovery reach up to 6.5 TeV!

Provides full access to “natural” t̃ masses in MSSM
Strong sensitivity to GMSB, AMSB, etc.

Room for additional improvement for compressed scenarios
Also room for detector-specific strategies:

Boosted top-tagging, b-tagging, searches with isolated leptons, etc

arXiv:1406.4512
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pp→ t̃t̃∗ → tχ̃0
1̄tχ̃0

1 – Beyond 3 ab−1

Will 3 ab−1 be enough at 100 TeV?

Scale Emiss
T cuts for higher masses, going from 0.3 ab−1 to 30 ab−1
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Comparable gain in reach from additional factor of 10:
Still not saturating gains from higher

√
s with 3 ab−1!

Implications for detector design, running conditions, analysis strategies
Also accelerator design: Optimal choice of

√
s vs
∫
Ldt and Linst?

arXiv:1406.4512
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Summary



Summary

Assuming a massless LSP

Limit [TeV] Discovery Reach [TeV]

Model 8 TeV 14 TeV 100 TeV

20 fb−1 3000 fb−1 3000 fb−1

pp→ g̃g̃→ qq̄χ̃0
1qq̄χ̃0

1 1.4 (ATLAS) 2.3 11

pp→ g̃g̃→ t̄tχ̃0
1 t̄tχ̃0

1 1.4 (ATLAS) 2.0 6.0

pp→ q̃q̃∗ → qχ̃0
1q̄χ̃0

1 1.0 (CMS) 1.0 2.5

pp→ t̃̃t∗ → tχ̃0
1 t̄χ̃0

1 0.7 (CMS) 1.2a 6.5

aATLAS projection

Machines at the 100 TeV scale open significant new parameter space
SUSY simplified models inform detector/accelerator designs

Thanks!
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Optimal cuts for gluino/neutralino search
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Impact of Systematics
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Background Cross Sections
20 Working group report: QCD
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Figure 1-6. Cross section predictions at proton-proton colliders as a function of center-of-mass operating
energy,

√
s.

can be estimated by,
σDPS
XY ≈

σXσY
15 mb

. (1.5)

In this equation the DPS contribution for the final state XY is related to the usual cross sections for
individually producing final states X and Y dividing by an effective DPS cross section. This cross section
appears to be approximately independent of energy up to 8 TeV and is approximately 15 mb (for example,
see Ref. [82] for a recent measurement at 7 TeV). Of course the uncertainty on the effective cross section,
and indeed on the accuracy of Eq. (1.5) itself, is such that this should be considered an order-of-magnitude
estimate only. A particularly simple application of this is the estimation of the fraction of events for a given
final state in which there is an additional DPS contribution containing a pair of b-quarks. This fraction is
clearly given by the ratio, σbb̄/(15 mb). From the figure this fraction ranges from a manageably-small 2%
effect at 8 TeV to a much more significant 20% at 100 TeV. More study would clearly be required in order to
obtain a true estimate of the impact of such events on the physics that could be studied at higher energies,
but these simplified arguments can at least give some idea of the potentially troublesome issues.

As an example of the behavior of less-inclusive cross sections at higher energies, Fig. 1-7 shows predictions
for H + n jets + X cross sections at various values of

√
s and as a function of the minimum jet transverse

momentum. The cross sections are all normalized to the inclusive Higgs production cross section, so that

Community Planning Study: Snowmass 2013
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Light Squark Exclusions
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pp→ g̃g̃→ t̄tχ̃0
1t̄tχ̃0

1 signal regions: 14 TeV
signal region BSM masses cuts backgrounds

SR1

m
g̃

= 997GeV

m
χ̃0

1

= 1GeV

Emiss
T & 250GeV

Njets > 5; Nb > 2

t t 0.025

di-boson 0.37

total 0.40

SR2

m
g̃

= 997GeV

m
χ̃0

1

= 641GeV

Emiss
T & 250GeV; HT & 700GeV t t 0.025

di-boson 0.37

total 0.40

meff & 1000GeV

Njets > 5; Nb > 2

SR3

m
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χ̃0

1

= 1GeV
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T & 300GeV; HT & 800GeV t t 0.020

di-boson 0.0064
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meff & 1500GeV

Njets > 5; Nb > 2
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m
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m
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1
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Njets > 5; Nb > 2

di-boson 0.0064
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m
g̃
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m
χ̃0

1

= 1GeV

HT & 2000TeV; meff & 2500GeV

Njets > 7

t t 0.0072

di-boson 0.013

total 0.022
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m
g̃

= 2489GeV

m
χ̃0

1

= 2133GeV
Njets > 7; Nb > 2

t W 0.96

di-boson 0.77

total 2.1

SR7
m

g̃
= 3489GeV

m
χ̃0

1

= 1GeV

sym-MT2 & 400GeV t t 0.021

total 0.021Njets > 7

SR8

m
g̃

= 3489GeV

m
χ̃0

1

= 3133GeV
Njets > 7

t t 0.39

di-boson 1.1

total 1.8
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pp→ g̃g̃→ t̄tχ̃0
1t̄tχ̃0

1 signal regions: 100 TeV

signal region BSM masses cuts backgrounds
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t t 1.6
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total 1.8
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ATLAS SUSY Searches
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MSUGRA/CMSSM 0 2-6 jets Yes 20.3 m(q̃)=m(g̃) 1405.78751.7 TeVq̃, g̃

MSUGRA/CMSSM 1 e, µ 3-6 jets Yes 20.3 any m(q̃) ATLAS-CONF-2013-0621.2 TeVg̃

MSUGRA/CMSSM 0 7-10 jets Yes 20.3 any m(q̃) 1308.18411.1 TeVg̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1405.7875850 GeVq̃

g̃g̃, g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV 1405.78751.33 TeVg̃

g̃g̃, g̃→qqχ̃
±
1→qqW±χ̃01 1 e, µ 3-6 jets Yes 20.3 m(χ̃

0
1)<200 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1)+m(g̃)) ATLAS-CONF-2013-0621.18 TeVg̃

g̃g̃, g̃→qq(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ 0-3 jets - 20.3 m(χ̃
0
1)=0 GeV ATLAS-CONF-2013-0891.12 TeVg̃

GMSB (ℓ̃ NLSP) 2 e, µ 2-4 jets Yes 4.7 tanβ<15 1208.46881.24 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 20.3 tanβ >20 1407.06031.6 TeVg̃

GGM (bino NLSP) 2 γ - Yes 20.3 m(χ̃
0
1)>50 GeV ATLAS-CONF-2014-0011.28 TeVg̃

GGM (wino NLSP) 1 e, µ + γ - Yes 4.8 m(χ̃
0
1)>50 GeV ATLAS-CONF-2012-144619 GeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 4.8 m(χ̃
0
1)>220 GeV 1211.1167900 GeVg̃

GGM (higgsino NLSP) 2 e, µ (Z) 0-3 jets Yes 5.8 m(NLSP)>200 GeV ATLAS-CONF-2012-152690 GeVg̃

Gravitino LSP 0 mono-jet Yes 10.5 m(G̃)>10−4 eV ATLAS-CONF-2012-147645 GeVF1/2 scale

g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<400 GeV 1407.06001.25 TeVg̃

g̃→tt̄χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<400 GeV 1407.06001.34 TeVg̃

g̃→bt̄χ̃
+
1 0-1 e, µ 3 b Yes 20.1 m(χ̃

0
1)<300 GeV 1407.06001.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e, µ (SS) 0-3 b Yes 20.3 m(χ̃

±
1 )=2 m(χ̃

0
1) 1404.2500275-440 GeVb̃1

t̃1 t̃1(light), t̃1→bχ̃
±
1 1-2 e, µ 1-2 b Yes 4.7 m(χ̃

0
1)=55 GeV 1208.4305, 1209.2102110-167 GeVt̃1

t̃1 t̃1(light), t̃1→Wbχ̃
0
1

2 e, µ 0-2 jets Yes 20.3 m(χ̃
0
1) =m(t̃1)-m(W)-50 GeV, m(t̃1)<<m(χ̃

±
1 ) 1403.4853130-210 GeVt̃1

t̃1 t̃1(medium), t̃1→tχ̃
0
1

2 e, µ 2 jets Yes 20.3 m(χ̃
0
1)=1 GeV 1403.4853215-530 GeVt̃1

t̃1 t̃1(medium), t̃1→bχ̃
±
1 0 2 b Yes 20.1 m(χ̃

0
1)<200 GeV, m(χ̃

±
1 )-m(χ̃

0
1)=5 GeV 1308.2631150-580 GeVt̃1

t̃1 t̃1(heavy), t̃1→tχ̃
0
1

1 e, µ 1 b Yes 20 m(χ̃
0
1)=0 GeV 1407.0583210-640 GeVt̃1

t̃1 t̃1(heavy), t̃1→tχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)=0 GeV 1406.1122260-640 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1 )<85 GeV 1407.060890-240 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)>150 GeV 1403.5222150-580 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)<200 GeV 1403.5222290-600 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃01 2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV 1403.529490-325 GeVℓ̃

χ̃+
1
χ̃−
1 , χ̃

+
1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 20.3 m(χ̃

0
1)=0 GeV, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1403.5294140-465 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+
1→τ̃ν(τν̃) 2 τ - Yes 20.3 m(χ̃

0
1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1407.0350100-350 GeVχ̃±

1

χ̃±
1
χ̃0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1402.7029700 GeVχ̃±

1
, χ̃

0

2

χ̃±
1
χ̃0
2→Wχ̃

0
1Zχ̃

0
1

2-3 e, µ 0 Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1403.5294, 1402.7029420 GeVχ̃±

1 , χ̃
0

2

χ̃±
1
χ̃0
2→Wχ̃

0
1h χ̃

0
1

1 e, µ 2 b Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled ATLAS-CONF-2013-093285 GeVχ̃±

1
, χ̃

0

2

χ̃0
2
χ̃0
3, χ̃

0
2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃

0
2)=m(χ̃

0
3), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

0
2)+m(χ̃

0
1)) 1405.5086620 GeVχ̃0

2,3

Direct χ̃
+
1
χ̃−
1 prod., long-lived χ̃

±
1 Disapp. trk 1 jet Yes 20.3 m(χ̃

±
1 )-m(χ̃

0
1)=160 MeV, τ(χ̃

±
1 )=0.2 ns ATLAS-CONF-2013-069270 GeVχ̃±

1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃
0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584832 GeVg̃

GMSB, stable τ̃, χ̃
0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 15.9 10<tanβ<50 ATLAS-CONF-2013-058475 GeVχ̃0

1

GMSB, χ̃
0
1→γG̃, long-lived χ̃

0
1

2 γ - Yes 4.7 0.4<τ(χ̃
0
1)<2 ns 1304.6310230 GeVχ̃0

1

q̃q̃, χ̃
0
1→qqµ (RPV) 1 µ, displ. vtx - - 20.3 1.5 <cτ<156 mm, BR(µ)=1, m(χ̃

0
1)=108 GeV ATLAS-CONF-2013-0921.0 TeVq̃

LFV pp→ν̃τ + X, ν̃τ→e + µ 2 e, µ - - 4.6 λ′
311

=0.10, λ132=0.05 1212.12721.61 TeVν̃τ
LFV pp→ν̃τ + X, ν̃τ→e(µ) + τ 1 e, µ + τ - - 4.6 λ′

311
=0.10, λ1(2)33=0.05 1212.12721.1 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.25001.35 TeVq̃, g̃

χ̃+
1
χ̃−
1 , χ̃

+
1→Wχ̃

0
1, χ̃

0
1→eeν̃µ, eµν̃e 4 e, µ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ121,0 1405.5086750 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+
1→Wχ̃

0
1, χ̃

0
1→ττν̃e, eτν̃τ 3 e, µ + τ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ133,0 1405.5086450 GeVχ̃±

1

g̃→qqq 0 6-7 jets - 20.3 BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091916 GeVg̃

g̃→t̃1t, t̃1→bs 2 e, µ (SS) 0-3 b Yes 20.3 1404.250850 GeVg̃

Scalar gluon pair, sgluon→qq̄ 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826100-287 GeVsgluon

Scalar gluon pair, sgluon→tt̄ 2 e, µ (SS) 2 b Yes 14.3 ATLAS-CONF-2013-051350-800 GeVsgluon

WIMP interaction (D5, Dirac χ) 0 mono-jet Yes 10.5 m(χ)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147704 GeVM* scale

Mass scale [TeV]10−1 1
√
s = 7 TeV

full data

√
s = 8 TeV

partial data

√
s = 8 TeV

full data

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: ICHEP 2014

ATLAS Preliminary√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.
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CMS SUSY Searches

Mass scales [GeV]
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Summary of CMS SUSY Results* in SMS framework

CMS Preliminary

m(mother)-m(LSP)=200 GeV m(LSP)=0 GeV

ICHEP 2014

lsp
m⋅+(1-x)

mother
m⋅ = xintermediatem

For decays with intermediate mass,

Only a selection of available mass limits
*Observed limits, theory uncertainties not included

Probe *up to* the quoted mass limit
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Light Squark Limits
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